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Amendme nts to the Claim s; 



1 . (Currently Amended) A method for measuring lens aberration, the method 
comprising: 

providing a reticle having a test pattern, said test pattern having a first feature 
and a second feature, said first feature comprising a blazed grating capable of forming 
an asymmetric pattern of illumination energy passing therethrough, said asymmetric 
pattern rotationally oriented in a first direction; 

exposing a photosensitive material to illumination energy passing through said 
first and second features, wherein said hl^sd n oting prolan « single beam , to form a 
first feature image and a second feature image, respectively; 

measuring a relative location of said first feature image with respect to said 
second feature image; and 

computing a lens aberration parameter in accordance with said relative location. 

2. (Canceled) 

3. (Original) The method of claim 1 wherein said test pattern comprises a box-in-box 
pattern having an inner box and an outer box. 

4. (Currently Amended) - The method of cla i m 3 A method for me asuring lens a herr*tion 
the metho d comprising: 

providing a reticle having a test patt ern, said test pattern having a first feature 
and a sepopd feature, said first fea ture comprising a hlayed orating capable of i^ ,^ 
a n asymmetric pattern of illumination energy passing th e rethrough, aajd asvmmefrfr 
pattern rot ationally oriented In a first direction: 
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ex posing a photosensitive material to illumination energy passing through said 
first and second features to form a first feature image and a second feature image- 
respectively; 

measuring a relative location of said first feature image with respect to sakj 
second feature image: and 

computing a l ens aberration parameter in accordance with said relative location. 
wherein said test pattern comprises a box-in-box pattern having an inner box and an 
outer box and said first feature comprises one of said inner or outer box, and said first 
feature further comprises a blazed grating having a first orientation. 

5. (Original) The method of claim 4 wherein said second feature comprises the 
remaining one of said inner or outer box, and said second feature further comprises a 
blazed grating having a second orientation different from said first orientation. 

6. (Original) The method of claim 4 wherein said second feature comprises the 
remaining one of said inner or outer box. 

7. (Currently Amended) A method of measuring lens aberration comprising the steps: 

providing a reticle having a plurality of test patterns, each of said test patterns 
including and associated with a first feature and a second feature, each of said first 
features having a blazed grating, wherein each of said blazed gratings has an 
associated grating orientation different from the orientation of each of the others of said 
plurality of test patterns; 

exposing a photosensitive material through said plurality of test patterns to form 
a plurality of test images, wherein each of said blazed gratings projects a single beam. 
each of said test images having a first image formed from said first feature and an 
associated second image formed from said second feature of the associated test 
pattern; 

-3- 
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measuring a relative location of said first image with respect to said associated 
second image within each of said plurality of test images to obtain a set of relative 
locations wherein each of said relative locations in said set is associated with a different 
grating orientation; and 

computing a lens aberration property in accordance with said set of relative 
locations. 



8. (Canceled) 



9. (Original) The method of claim 7 wherein said each of said test patterns comprises a 
box-in-box pattern having an inner box and an outer box. 

10. (Currently Amended) Th e m e tho d o f c laim 9 A method of m a rine lens aherratinn 
comprising the steps: 

providing a reticle having a plurality of test patterns, wherein said each of said 
test patterns comprises a box-in-box pattern havinn an i nner boy anri an outer hoy and 
each of said test patterns including and a ssociated with a first feature and a second 
feature, each of said first features havin g a blazed orating, wherein each of said hiaTori 
gratings has an associated orating orie n tation different from the orientation of e**h nf 
the other s of said plurality of test patterns; 

exposing a photosensitive material through said plurali t y of test patterns to fnrm 
a plurality of test images, each of said tes t images having a first imane formed from 
said first feature and an associate d second imaoe formed from said second feature of 
the associ ated test pattern; 

measuring a relative location of said first image with respect to said assorted 
second image within each of said plural ity of test images to obtain a set of relative 
locations wherein each of said relative loc a tions in said set is associated with a different 
oratino orie ntation: and 

-4. 
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computing a len s aberration property in accordance with said set of relative 
locations. 

wherein said first feature comprises one of said inner or outer box, and said first 
feature further comprises a blazed grating having a first orientation. 

1 1 . (Original) The method of claim 1 0 wherein said second feature comprises the 
remaining one of said inner or outer box. 

12. (Currently Amended) The m e tho d of c l aim 1 A method for measuring lens 
aberration, the method comprising: 

providing a reticle having a test pattern, said test pattern having a first feature 
and a second feature, said first feature comprising a blazed gratino capable of forming 
an asymmetric pattern of illumination energy passing therethrough, said asymmetric 
pattern rotationally oriented in a first direction; 

exposing a photosensitive material to illumination energy passing through said 
first and second feat ures to form a first feature image and a second feature image, 
respectively: 

measuring a relative location of said first feature image with respect to said 
second feature image: and 

computing a lens aberration parameter in accordance with said relative location. 
wherein said test pattern further comprises 

a first vertical feature and a second vertical feature, wherein said first vertical 
feature comprises a first vertical blazed grating having a first horizontal orientation, and 
wherein said second vertical feature comprises a second vertical blazed grating having 
a second horizontal orientation pointing in a direction opposite that of said first 
horizontal orientation, 

said test pattern further comprising a first horizontal feature and a second 
horizontal feature, wherein said first horizontal feature comprises a first horizontal 

-5- 
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blazed grating having a first vertical orientation, and wherein said second horizontal 
feature comprises a second vertical orientation pointing in a direction opposite that of 
said first vertical orientation, and 

said exposing further comprises forming first and second vertical images 
associated with said first and second vertical features, respectively, and forming sard 
first and second horizontal images associated with said first and second horizontal 
features, respectively, and 

said measuring further comprises measuring a vertical relative location and a 
horizontal relative location, and wherein 

said lens aberration property comprises focus aberration. 

13. (Currently Amended) Th e m e thod of claim 1 A method for measuring lens 
aberration, the method comprising: 

providing a reticle having a test pattern, said test pattern having a first feature 
and a second feature, said first fe ature comprising a blazed orating capable of forming 
an asymmetric pattern of illumination energy pas sing therethrough, said asymmetric 
pattern rotationallv oriented in a first direction: 

exposing a photosensitive m aterial to illumination energy passing through said 
first and second features to form a first feature image and a second feature imag^ 
respectively: 

measuring a re lative location of said first feature image with respect to said 
second feature image: and 

computing a lens aberration parameter in ac cordance with said relative location. 
wherein said test pattern further comprises 

a box-in-box pattern having an outer box and an inner box nested on a common 
center point, wherein said outer box comprises upper and lower horizontal elements 
and left and right vertical elements, said upper horizontal element comprising a blazed 
grating having an orientation pointing vertically upward, said lower horizontal element 

-6- 
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comprising a blazed grating having an orientation pointing vertically downward, said left 
vertical element comprising a blazed grating having an orientation pointing to the left, 
said right vertical element comprising a blazed grating having an orientation pointing to 
the right, and said inner box providing zero degree phase shift, and wherein 

said exposing further comprises forming outer and inner box images associated 
with said outer box and said inner box, respectively, and 

said measuring comprises determining center points of said outer and inner box 
images, and determining a shift of the center of said outer box image relative to the 
center of said inner box image, and wherein 

said lens aberration property comprises coma. 

14. (Currently Amended) A reticle for measuring lens aberration, the reticle comprising 
a test pattern having a first feature and a second feature, said first feature comprising a 
blazed grating capable of forming an asymmetric pattern of illumination energy passing 
therethrough and projecting a single beam, and said asymmetric pattern rotationally 
oriented in a first direction. 

1 5. (Canceled) 

16- (Original) The reticle of claim 14 wherein said test pattern comprises a box-in-box 
pattern. 

17. (Currently Amended) A reticle for measuring lens aberration, the reticle comprising 
a plurality of test patterns, each of said test patterns including and associated with a 
first feature and a second feature, each of said first features comprising a blazed 
grating capable of forming an asymmetric pattern of illumination energy passing 
therethrough and projecting a single beam , said asymmetric pattern having a rotational 

-7- 
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orientation different from the orientation of each of the other of said plurality of test 
patterns. 

18. (Original) The reticle of claim 17 wherein each of said plurality of test patterns 
comprises a box-in-box pattern. 

19. (Currently Amended) The r e ticl e of cla i m 14 A reticle for measuring lens aberration, 
the reticle comprising a test pattern having a first feature and a second feature, said 
first feature comprising a blazed orating capable of forming an asymmetric pattern of 
illumination energy passing therethrough and said asymmetric pattern rotationallv 
oriented in a first direction. 

wherein said test pattern further comprises a first vertical feature and a second 
vertical feature, wherein said first vertical feature comprises a first vertical blazed 
grating having a first horizontal orientation, and wherein said second vertical feature 
comprises a second vertical blazed grating having a second horizontal orientation 
pointing in a direction opposite that of said first horizontal orientation, 

said test pattern further comprising a first horizontal feature and a second 
horizontal feature, wherein said first horizontal feature comprises a first horizontal 
blazed grating having a first vertical orientation, and wherein said second horizontal 
feature comprises a second vertical orientation pointing in a direction opposite that of 
said first vertical orientation. 

20. (Currently Amended) The r e t ic l e of c l a i m 14 A reticle for measuring lens aberration. 
the reticle comprising a test pattern having a first feature and a second feature, said 
first feature comprising a blazed grating capable of forming an asymmetric pattern of 
illumination energy passing therethrough and said asymmetric pattern rotationally 
oriented in a first direction, 
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wherein said test pattern further comprises a box-in-box pattern having an outer 
box and an inner box nested on a common center point, wherein said outer box 
comprises upper and lower horizontal elements and left and right vertical elements, said 
upper horizontal element comprising a blazed grating having an orientation pointing 
vertically upward, said lower horizontal element comprising a blazed grating having an 
orientation pointing vertically downward, said left vertical element comprising a blazed 
grating having an orientation pointing to the left, said right vertical element comprising a 
blazed grating having an orientation pointing to the right, and said inner box providing 
zero degree phase shift. 
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